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(54) MANUFACTURING METHOD OF SEMICONDUCTOR DEVICE 

(57)Abstract 

PURPOSE: To obtain an IGFET using a transition metal oxide film especially 
for a gate insulation film by penetrating the gate insulation film without 
performing light oxidation and by implanting ion. 
CONSTITUTION: An Si02 is provided on the surface of a p-type Si 
substrate 1 for implanting a channel of BF2. The Si02 film is eliminated and 
a tantalum pentoxide 2 is sputtered. Treatment is performed within dry 02 
at 800° C and an Si02 film 3 is formed between the substrate 1 and the 
tantalum pentoxide 2. Then, a W film 4 is sputtered and a PSG 5 is 
superposed. The PSG 5 is subjected to patterning and the W film 4 is 
machined with the PSG 5 as a mask. Then, As ion is implanted, thermal 
treatment is performed within N2 for producing an n+ layer 6, and a drain 
layer is provided in self-aligned manner to a W gate pattern. Further, an 
interiayer insulation film 7 is superposed and a wiring metal film 8 is 
provided for completing an FET. With this method, it is possible to form an 
IGFET without performing light oxidation even if a material with an 
extremely rapid diffusion of an oxidation seed such as tantalum pentoxide is 
used as a gate insulation film. 
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0-<D«^**gOfc« *&f& b. «6t, ft 
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ft ft if ji* 3 — ^ a , ftft**-. 

ftftfc^brttttfc^-h****;***** 
jbeirixiiWic** < ftft- 

* * A , ftft-f 5> h U A f It ft. ".7 - * A , 
ft ft ^ 3 ^ ? A , ft ft * - 3 A G> P f ft * • 

©•ftftft&itit j**tt^y *>4r&*T*^ 

ftfttt#Hft lCTJtt^3aX/T*^«ffifi:ftft b 
fc'ftV 

AbiCftV-x, ■Ki/-f^««l»*Lfc'2k 

7. 6 *tL0*n#mm.<onmi> 

&kisv>t* by- h««fcfty- Mi*** 
fcibfcft, b. ft*-© 



51 RJ¥ 3-74878 (2) 
ftft*jcabrw'*v»*&*&«v>«--(B» 

r:*ms*CD***J&*&bfca. fty-hlft*« 

tt*K*j*jftb. Hie. 0 = ft>fe*M«:*«b. 
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H 2 fcJvfc^A-f x© U * V^tt 

( V t h ) ftflE© f 7 hi^l3 1/ # 9 * > * 
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PSGft^X^fc tt^ VtHltt, 
H5 (a) fcWyfltf #ttft#*. PSG 

MftitttbT. iixyf ft tf ^«ft9 ft*-r 

(H4 (b) ) . C ©IK, P S G K<DllDXB*lC|* 
ft* > * 2 /Xfll^tS/ 'J3>80*f IftH«f 
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#*. *©*\ a o ox:i€tt«SI^#lffl^"e««i^ 

In »3 W # ft • * © X gMfc V »J 3 Z/ 5 n m ft 
v*;t/fcxtt{fci/y3>©lftJ9«ftJ8vyfc#«£© 
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drain ) « jft © M O S S9>^X* IRiTt 4. 
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i-WW«l»ft#*. w w T * *-©*** 11* 
2.0X1 0 * •«-*©«#-< *Vfty-h^3»-V 

X»fi2lC7t^ttlcJ:U. y-h*tfi©«ttf» 
ki*«IHftHll2ft^^-r&. c:©R. ttftfv 

*A/2/'X|t<tt/y:iV3©|ftjflIftni*lC*!lX 
-T*. PSGllSt it {ft U T * 5 . 0 x 
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1 0»»«-*TBt*^*> ttA **r*n« = «W<o 

«©as. *-«»©»»*»#© fc^®**:,, 

(Llchtly Doped Drain) l/T+J»«««tt««»ft 
(5*«t«4) 

*»«3fcB«IC. L O Dii © H OSFBT Sr }§ fi6 
tKi^Tt,«at5Ci:#TtS. COB** 

«kU. 87 (a) CStlVlfttlt; ogffi 
*H6ttPSGJ154|tiitt2.0X 

r 9-f J/TJl-Sa^H*. JS»c, PSG 

* 2 1 7 jkic, psg 

81 8 SHilUfeft, 5.0X1 O^a't ?ttj)f 

-r * sir d . co-r « 
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®-c. l d D*aoiiosFBTfe»ar a c t ^-e* 
*. *&. 90 o nnmnmiff t s. t c * y , 

t fe. 

(X«NS) 
» 8 B »c *tt« 5 © «« B ft «T . 
Pfflj/ V 3 V*«2 l±C»?«i«« 2 2 * 
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******* * or*. *©». 800 

«ffc«23' S»«L,&. -t©±ic*««^ y 3 

— lftf'j3VI10nm2 3' S<fcS*fi*i«« 
ttT ^? Ute * *®- fcK 3 0 0 n m©*»at/i; 



3>2 4 iit^^mmm^-QmmcmAmina 
»«s/ y a v2 4 » s p. *r a few v^fcT^ * Q 

CHF. #Afc«v>fcHiS^ x ^5,^ ii»5Fyy 

Tinxfttfftofe. *©«. B-ffliiiftKt ur. 

= B»«:f U 3 VH2 5 ft ft 1 0 0 

2 s ty- h«Bi**t,-c c©«iar 
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tea. a*-f*>aAi9 5otai#Hg 

-?©»»« ft fx * V» nfflWBgttKB 27|»d| 

ttsokov ©»*BffiT*f fcn. ^BAt/ynv 
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ffl K 5 V*J*9 ft B it U fc. 

*©«*. «ir»Ba k 9 5>«f.x * © b « 
ffitt. i.ov fc ft y . fi6©*«w«tt%. A»-e 

(*«E«6) 

«9 BICBBM 2 ©«BB fcjR-r. 
liSB©SEMBic«v^T, 

4t;*M«ittt*IC in 3 0 nm©- 
Iftf«3>l2 6tiiCJ|«t > ***** 
tff4iliUn. «-©**«* BBICS 

«Bft»ja-c#». 

(*«B7) 

WSfi 6 CSKTy- KB«»j*xB ft 
— Bfffc d c t ic J: y . ldd (ii«ntiy doped 

««••!« )«Jtfca/«-c#«. 
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J§10BK*»*!7©*>*Bg«:m-r. 

y-hfciraxbfe«, *— m<t 

i/ya>29ftitttb*:frttK?-fi^*:/4fft 
tffc^y-httflliftH^Tfift***. *lt, 

aA*t?*^j&-«B<Dtt«jB2i 1 ft«na-r *. 

*ft»lt'Jtttfl 2 <0 X d tzmUL L fe-KfcV U a 
vMftJliIbTW'*:/*fcAftt7*-3T%J:v». 

xy*:/$rftfcd — & tf ^ 4* — — © 

flitt — m<fcvu3v2 i o&j&ftis* i/yai/n 

fci2 1ft«fl:Ufc«K -<*yaAt:t7*v^«rS 
»CDtfc*tJf2 12ft#lft-r*. w £> H9 . JR — SB 

coittt» 2 i i ft j8zi«Hcotttt» 21 2 <k u H 
flL&fi<t4it ic «fc y • L D U Hit % f&&T * 
: k -C#fc. 
(*fc«8) 

JB5CD5*»«lCt?V>T* y-Ktf y^xf ^ 
ic«*fc»*<0*lft^-r. IilH»:*©«t 

V* ftff* v*tt«*«ft*'- h«Bfc*U-C»* 

*S*tDS«£*r a#H* 9 oott»ifcbfev:«) 
■K hl«*B«*«ffl*c»*$nfell0H 2 5 
IC <fc V T « *> ft T V> * <D -C h AS » <D « » © J* 

Aftfffcw. y-XXtf K UW«« 2 7 ftJBlfc 
Ufc. (**«9) 

1 > 5 s > -fr Jt-U & * '+ % v 9 

*. si zatt^^yyi/^ottaEKS^^t) 

5* 1/ h 5 > V x * O v>T ft *T £ U * h* 
ittt^n^Viffl^t^i. * fc . 32 5 

tt^/^^Tis. y-hmattv^rft*©? 

- K»3 2 HCtt«*ftT 

A^CD-*CD*««:ery h 5 V 3 2 2 ICt(ti 
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« • httiO* V^XfV 2 1 3 ft X y 

fc<Dtt*>yc#<fc5^^A^fc*#ft«v*fcfl: 

fV2 1 3<0*ttfiC — BtlkVU3>«2 1 4 ft it 

2 1 3 .h <D x <b s/ y a s/ Ml 2 14 kfi/tfxs 
V213. iBKfc5V3»il/2 3ftfiD±bfe. — Eft 
<k s/ y a v in x fct c Ft * i/ if 5 s - > 

SFi *TX. 3HKfc*>*;i/l*CHK» 2f X ft # 

* G> & * -|ft^bi/yavB|25ft20 0nm5tt 
tflC-»rt't*fc. *tte* >^x¥vJ:ICj§J^Ufc- 

«ftj/';3> ty^K«lit:J&«t fex fifths/ y 
z/(D&<t*tt ± + 

(0Bft*^aAUtfev^^lc + ^^*ft«:'&di&3S? 

** o y ic^9 



ft. % 6 — * * * 3 2 5 <& — #<D 

««fc*«ift-CV^*. #¥»f *0lt* 

CD«ffi«yu-h«& 2 3 *T»ft. 

*i 3 Si±c:6*4 y 4j»<h — «<DKfffi«j6ft* 

AM'ICS l&tOtfti. 3 3 0tt*««(0*ft 

«i ic 36r« ic\k y m&z ftfe*- hf§*fc ft 

wOT^i • 3 2 6 Xt #t;^M25i^*« 
«a*C*0, 2 7 CBttbTV**. 

3 2 3 ft*to * . 

328lttryh J 5-<V322U:»«l/-CV%*. Ji 

>^y<D«ffl«:S«)T-rcftTv>Scii:^*»^o 

S««l-8ic^Ufc«u:.*«^«)h5v^ 
A*<0ttt8lif"^^;i/il^0.3 nm«T<0«« 
icSv^r««)T«ftfe«tt^»eft*ri:^*)^ 

*«<DK5>^A3rft«^r»jStfc^^y»? 
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Ht?tt«fctf*^Tv****y3R*<D — £*cd9 
1 IB* *v>a&B3ra##& ft * 

fc. Cfttt, U 3 i/ fcjfct& It 9 V if X 

r VOfifitt 2 0 1 JSlTfcT* * d it lc . * 

y ** $ $ #*s<&-c, r^-fe^aa&is<-e 

<B & fc, i: £ ft * 2fts>vx*fcfc<-*-c:i : 
#T8*. ttoT. *&g§ CD > 5 > J>X 5 frftft 

tt * tt A * £ -C < . . ■?> K«£agCD*4>icJ: 

t^^'j (dram) k a « u « ^ # -e a 

50, »6 0, *7 Htt-tft-FftJS 2 , »3 f £ 
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■ *avTV7flF*H';».M*-l 4Htt^ft^fti&cD|| 
ftflf s^tX - 

1 - P IS i £« % .2 -:£»fb* v 51 /|, % 
3 -^©{bi/ y a V ( Jl VftftB) % 4 • * > ^ 

9-<ffl&*ft*B, 10, 15-jB- <& 
PSG«. 11, 16-®-(DnfiSaita**, 
1 2 <D««t8»K, 1 3 f 

PSGB. 14, 19-8-(5nISa«t*JB, 
1 7 0>«fit6*B, 2 

23' -rifts/yav inmmitm) . 

23* --B^fcJ/ ij 3 >B- 24-y-NtI, 
24' - J<96Siy-hti, 2 5- flSftS 
ItftB* 2 6 -Si«YtjB, 2 6' -^ttfa^ij 
2 7- n*it«*««. 2 8-t/ij 
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(SRAM) fc*y — K*>t|— *%U 
(ROM) . *»*5ttX*y-fc if <& * « y -fe A; 
<B h 5 :/S>X * t U T*»E <& h ^ >*JX2 & 
» L fe • £ lC%»Sft*fc<&-C;fc*. 

- h ft tt B i: L T ffi ^ M O S FETlCftfilt 
4.0ffi<»ffiJ&*Sftg3 

® i ®KX-0nttiW&l&xm&*&. »20 
fcfc^ftWiciaRufex ^ -< xv&mm&i&z at* 

g> Jfc tg.fc as ffig ft * . 15 3 0*?*tf&4 Hie* 



u y 3vti«ifiife«Sfi|^ 2 g -is-ois 
*B. 3 0-ffro*fftB* 3i^8fitt, 

2 1 O-»r0tt»fi % 2 1 1 ~£-<BifcttJSfc 

2 1 2:~ * V jfXf 

2 i s - -»{b v y n 
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